lustrated by the experiment with valine-C'4 presented in Figure  2 .' A leucine-C14 experiment is also included.
In the latter experiment a smaller dose was given and the incorporation fell off slightly by the end of 10 minutes. The extent to which in vivo studies can increase the understanding of the mechanism of protein synthesis appears to be limited.
It seems advantageous to break up cells in order to analyze the requirements for protein synthesis, provided that the cell fragments continue to possess some of their synthetic activity.
In experiments with cell-free extracts it is at present better not to overstep the limits of our knowledge but to employ only the term "incorporation" for this labeling process.
A year ago it wa reported from this laboratory that it is possible to obtain incorporation in a cell-free rat liver system in the presence of glycolytic substrates, if conditions necessary for glycolytic phosphorylation are obtained (23).
We have been able to characterize this system further, to purify it, and simplify it, and to achieve an even higher rate of incorporation (25 
